JP06261 766 A MicroPatent Report 

GENETIC DNA CAPABLE OF CODING ASPARTOKINASE 
RELEASED FROM FEEDBACK INHIBITION AND ITS 
UTILIZATION 



|71J Applicant: MITSUBISHI 
PETROCHEM CO LTD 

[72] Inventors: SATO YUK1E; 
HONNO NOBUTAKE; 
KOBAYASHI MIKI; 
KOHAMA KEIKO . . . 

[21] Application No.: JP0505545I 

|22] Filed: 19930316 

|43] Published: 19940920 



Go to Fulltext 



ci tt ern s Txnaeu 



itatMia v&cxaz kmmot crtsucnf cnmub gmjccott no 

oatucctc ctguuka unatcrc kxkcx hcamm tuchtctc xa 

craocuw crmant ccrensci uccciuo ancwa TToactrr an 

OCCUW rCMOMAC VJBXATt TTUTtTti£ KOCfTCT an 

CTttfTUiC WCTCUJU OWUrfOTC TOJtTICnS CTOnrCU OCCTVKJUtT 410 

uaujor rawcac ctonoso connect ounce* kuctwu «o 
nation* crcRMmc kwctoo MamiCT DBmnn ausmr md 
Kaaaa caaxmri ktuubcj uuuncc uuaciue rrrxucu «x 
*tscteemc TTDCCtci WttCOus nrnwro nctCifra nuuCBTt OD 



itOtOOCT K2HUMX1 TClCXCCAT 

kimbwx. sun run xmnsr 



(57] Abstract: 

PURPOSE: To obtain a new genetic DNA useful for producing L- lysine. 
CONSTITUTION: This genetic DNA is capable of coding aspartokinase released from the 
feedback inhibition with L-lysine derived from a bacterium of the genus 
Brevibacterium, e.g. the genetic DNA expressed by the formula (R at the 835- 
position is A or G; Y at the 902- and the 932-positions are C or T; Y is not C when 
R at the 835- position is G). The genetic DNA is obtained from a chromosome of a 
bacterium which belongs to the genus Brevibacterium and has the resistance to S-(2- 
aminoethy 1 )-L-cysteine. 

(51] IntM Class: C12N01554 C12P01308 C12N01554 C12R00113 
C12P01308C12R00113 
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0 



lftftft#<Dmm] TV <}A - y?s<A ( Brevibacterium 

[M*«l] ^UIf'<*F» t7J»mm&*<OL-}) flavum ) M) 2 3 3VhZM*i%l&1fc<Dmfc* 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 
CGC 1263 
(EJflJ*, 8 3 5#B<ORttGXilA£^U 8 3 6# \,\ ) -vmZHZ L- V Y^y t 

@, 9 0 2#g*5il/9 2 3#i^YliCXIiT$r^ - " t tf> 3 XDM&ZivtzT *'</i> h *i—l£%=*- 
U I^^IC, 8 3 5fS«R^GT$)^ 8 3 6#B X Sitfc^DNAo 
9 0 2#B*5«ktf 9 2 3&n<DY&CV2>ZZk\±t£ [f»*^4] y 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 no 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp 
165 

Asp Gly Val Tyr Thr Ala Asp Pro 
180 

Leu Glu Lys Leu Ser Phe Glu Glu 
195 200 
Ser Lys He Leu Val Leu Arg Ser 

210 215 
Val Pro Leu Arg Val Arg Ser Ser 
225 230 
Tie Ala Gly Ser Met Glu Asp He 
245 

Gly Val Ala Thr Asp Lys Ser Glu 
260 

Ser Asp Lys Pro Gly Glu AAA Ala 
275 .280 
Ala Glu lie Asn lie Asp Met Val 

290 295 
Asp Gly Thr ZZZ Asp He Thr Phe 
305 310 
Arg Ala Met Glu He Leu Lys Lys 
325 

Asn Val Leu Tyr Asp Asp Gin Val 
340 

Gly Met Lys Ser His Pro Gly Val 
355 360 
Arg Asp Val Asn Val Asn He Glu 

370 375 



He Ser Val Leu He Arg Glu Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly 
405 

Ala Gly Thr Gly Arg 
420 

(gB?iJtf\ 2 7 9f|(DAAAIiA!aXtt:ThrX(i 
Va 1 3 0 l#S<£>YYYfiS e rXttPh e 

3 08#S<DZZZ(j:ThrXliI 1 

2 7 9i@OAAA^Al atfcl 3 0 
l§lWYYY^Sert-fclJ k 308#|©ZZZ^ 

ThrT&5:i^\ ) -et^SL-y 
DNA#*A3Jifc»»*:/7*$ K 



155 .160 
Val Cys Glu He Tyr Ser Asp Val 

170 175 
Arg lie Val Pro Asn Ala Gin Lys 
185 190 
Met Leu Glu Leu Ala Ala Val Gly 
205 

Val Glu Tyr Ala Arg Ala Phe Asn 
220 

Tyr Ser Asn Asp Pro Gly Thr Leu 
235 240 
Pro Val Glu Glu Ala Val Leu Thr 

250 255 
Ala Lys Val Thr Val Leu Gly He 
265 270 
Lys Val Phe Arg Ala Leu Ala Asp 
285 

Leu Gin Asn Val YYY Ser Val Glu 
300 

Thr Cys Pro Arg Ser Asp Gly Arg 
315 320 
Leu Gin Val Gin Gly Asn Trp Thr 

330 335 
Gly Lys Val Ser Leu Val Gly Ala 
345 350 
Thr Ala Glu Phe Met Glu Ala Leu 
365 

Leu He Ser Thr Ser Glu He Arg 

380- 

Asp Leu Asp Ala Ala Ala Arg Ala 
395 400 
Gly Glu Asp Glu Ala Val Val Tyr 
410 415 



[000 1] 

7. 2. 4. ) &3-K1-*»£*DNA v tfcte^D 

[0002] L-Vityit. &mTn;&k Lxm&w 
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[00 03] 

l- y isxDxmttW&mt lx 

5 1 -2 1 0 7 8 -grgtflL #4tfS 53- 1 8 3 3^ 

tt&HB6 2-8 6 9 2-g-4*««*|ffi] . *&& 
*.««rflv*fc«itfe'bli»**iTV^ C4#§SBS5 6-1 

6 0 9 9 7 4#HBS 60-62994 # 
ffiBS6 2-7 9 7 88fl^«#I) . L**L4j&Sfe, 

K3Hl*S*fC^«*ifelc J: 6 l - y itytowmmv 

[0 0 0 4] L-])i?>£.&tit&KlZ&^X* L-T* 

t-rzm-x'r y7XTX'<;v h *-t 
— e (e. c. 2. 7, 2. 4. ) ian-r^7 

[0 0 0 5] — # % r^/>>h*t-^ (E . C. 2. 

7. 2. 4. ) ^a-K-rsae^turii, 

tT-aU ( Escherichia c o l i ) 
Ojgfe^- [Journal of Biologica 
-1 — G-h-e m-i- s t r y 2-5 6 -1 0 2 2 8 — 102 
3 0, 1 9 8 1M) *SJ:<»£**VC^*. *fc, ^ 

7^BM4«WII**©r^^Vwh^— ^ (E. C. 2. 
7. 2. 4. ) t Lttt, Af-AsX • if^yu-X (B a c 
i I I u s sub t i I i s) , 3!J ^<9T V 
• /V£ (Coryneform glutam 

i c um) ^ri**0b;h,T^5 [Journal of 
Biological Chemistry, 2 6 2 , 
8787-8798, 1 9 8 7 ;Mo 1 e c u 1 a r 
Microbiology, j^, 1 197—1204, 
199 1#JH). /U^^f!) ?AJR 

6*«>T^/NVUhdr^— t? (E. C. 2. 7. 2. 

4. ) sra-Krsae^ov^rttit^ttftWfia 

[0 0 0 6)^f^ll ^UWfy!)^' 
yy/<Jx ( Brevibacterium f 1 a v u 
m) MJ 2 3 3 9, 7*/</U h 

ALT, =»y^l[3»BM^K|5}ftt. K«mEft£ttfc 



[0 0 0 7] 

/<y tr*>g y^Wi^Hfcr^/^ h*H-— £ 

(E. C. 2. 7. 2. 4. ) *=i-Ki-5»e*DN 

s^ftK l — y s;v*rK5ll-« 

[0 0 0 8] 

ac*7l0 -L-^f^y <tATr^$r TAECj t$k 
*«»fe*J:?U L-y ^vic^a^-K/^^y 
A^*»prt6tf*>0. Rfcg^DNAfcaysfc^**-- 

^7*^ Kfc»ALT\ ay*suw«sr^Kcaku, tt 
^TO»$itfc3y^a!ltttt«rfflv^i:, 

[0 00 9] *»< LT*»Wfc: Jfttf, 

(1) ywfcf/<^^y ^AJRUBMA^OL-y^lCt 

(2) «iaE^iSc<oe?ij##6-c^sttaDNAia*E 

W-C«S*t6 L - y ^IC* 6 y*- K'< y 94 > t tr 

- ( 3) -m&m&n&jw* 7 x7F$tiz>T $ j m&\\ 

3 ><£#|&£;ftfcT;*^/P h*^r— K-fSififc 
■7-DN A ; 

(4) ttJter-DNAASWASixfclft*^?^? K; 

(5) R|fl»^^7^5 KT»mE*$ilfc3y*ffl»l 

(6) m&Kte#$iit:=>9*MMn&m\,\ ^a- 

So 

[ooio] wr. *»wJcov^r$'e>^»«»cttwi- 

^Olfe^iOifttriLfcr^^vh^^-^^zi-- K-f 

y 9 4 > fc fcT>V a ^ iifc 7 ^ ^/U h =^r^~ — tf 

(E. C. 2. 1. 2. 4. ) KtiS^fDN 

[00 11] *»WOL-^^i:j;67-f-K/<y^ 
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K+aafi^SrStfDNAWtf (»T* w*t,£ TA^r 

tilzmz&^xn&f&-t ki>?imxbz>&. ii#f4 
flctcAEcKtt-«r*r-r*^nf^^y #a . 

77^<A ( Brevibacteriuni f 1 a v u 
m) MJ 2 3 3 (FERM BP-1497) 

[0012] +4*>fc, AK^offa^AmKM^ttfe 

A E CRtttr* L^oL-!) ^y(OiIi<Ott Lfc» 

ifELfc^uev^xy !7A«*fl^, ^|:yi/f/^r 
I) £A • yys<J± ( Brevibacteriumfl 
a v urn ) MJ 2 3 3 (FERM BP-1 4 9 7) 

[ooi3] znb<Dm±to&&£*mvxAtoK&m 
Mrs fe*©*^tt*fp<o-w^a^jiii9co t & v v 

hZ> : *1\ 7Vtf/^xy 7 A • 7 7/UMJ 2 3 3 
iCN-^^-N' -nFD-N--ho^r-^>S& 
»cJ:fj**S:»je-frLi6fc«, ^co®®«^^AEC 
10g/ltft5TOil MUKO. 2%, «t«0. 
7%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%> MgS0 4 • 7 H 2 O 0 . 0 5%, F e S 0 4 - 
7H 2 O 6mg/I, MnSO, • 4-6H 2 O 6 
rag/K o-Wy20 0/ig/l, f-T $ 
1100/ig/K 3S^2-0 g/1 , ^3-^2% 

mmvtfm) ) ic&ftu u 3otu;:T3BiiB#* 

3 3&^£:l£#T*#5o 

[0014] JLfdcoi: o \z LT»e>*tfc****r»«« 

km* ur, aw-s l - y s^©^**? 

•9, AECHtttr#Ld»oL-y^^4«ttOJta0L*: 
7'1/^t!)!)A77^MJ 2 3 3 ^©^"f 5 ^ «b 
tf-et*. A»< LT»bii5A»f>f<D|lt««i:*ftl»^ 
t LTElT^«**r»tf 6 

10015] 7*H^/^7U!)A' 7 7/^AMJ 2 3 3 
-L e u-AEC-L y s 1 6 3 (FERM P-13 
5 12), ZfU^^y- y *A • 77/UMJ 2 3 3- 
AEC-Ly s 84 (FERM P-13511) , ^ 
L'fcT/^-ry ?A • 77/^AMJ 2 3 3 -AEC-Ly 
s242 (FERMP-13513) , yi/^/^fU 
^•77/UMJ 2 3 3-AEC-Lys40 (FE 
RM P- 1 6 5 1 0) 0 

[0016] AE CflfHi 



&£XfL-})i?y£.m&i8l!a*m*xii. WMXbz? 

U\£ *A • 7 7/UMJ 2 3 3 tm&XhZ 

(«¥tttt:«cov*Tl±. 4#&P8 5 1 - 1 3 0 5 9 2-H- 

±IBLfcAECj8ttSr*TU 
-y^V^H^cOtt^Dtfcynry^^y • 77/< 
AM J 2 3 3«cO»**^b|fefe#DNA«rttffli-5 0 
w<Dlfefe#DN ASr«S*fM«#* % fliXLtfE c o R I 
$:ffi^TM^DN A S* 
[0 0 17] ^bftSDNAtftf^n-^V'/^* 
fl)xtfpHSG3 9 9 iCjfAU 
^*-«rJfi^T, 7^/</Uh^t- tfae^-^HL 

(^>^y tr • =• y) ^tccscso 7 

4 (xv/ x yt7«3'J ^31*-? • * hs^ ir 
( Escherichia co 1 i Gene 
tic Stock Center), f*/-?— h*>h 
• • $~X3 — , m — s\s • zl^./< — (d 
epartment of Biology, Yale 
University) ; P. O. Box 6666 
New Haven, CT 06511-744, 
U. S. A. (fc#g&80 *7£Ste»U AECmt 

S. 

[0 0 18] ^bix6^g^^<t?)^7^^ KDNA 
*»fflU *JI»»*-C«Wf-r5-i:tJ:J:9#ASixfcA 

e c isttfe£*r i^oL-y ^ v^sttoii^p y utr 

/<*yy*A- 77/UMJ 2 3 3**&&ftfc*C0A®r 

^•B^HtSiims, a»< uc»*>*i-5a 
J^IMEftfe, J£tt7>yO->£A& > ®m/^*& 

[0019] »6ii6»»E*«:J:9^9x5 KDNA 

ECiSN$Sr*f Lri>oL- y ^^M^Oit^DL^^u-fcr 
2 A . 77/UMJ 2 3 3tt%fi#A^Aff 

tl5A»f^O-Ott, ilBAECWtt^t^oL-y 
^dfcMtttJMPLfcTVfcT/**^ y ?A . 77/UM 
J 2 3 3j*cO&£ftDN A£f&J&SMtE c o R I <D^± 
jMlz±*)W*)tau *e>lc*JiSrfWIW»*Nr u I "C 

DNAdrM*«:im$, 

[0020] ^<0K5l. 7 k bcOL-yv^y(Cj:S7-< 
"tf*3-K"r<5*e^«r*tfDNAWf^-«r. £iiOftiiJ 
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[0 0 2 1] 



wmmfr<o±zz (kb) 



P V u 11 


3 


0. 




0. 


2, 


0. 


7, 0. 7 


D r a I 


1 


0. 


2. 


1 . 


5 






Hi nc II 


2 


0. 


3, 


0. 


6, 


0. 


7 


Hind III 


1 


0. 


•4, 


1 . 


2 






B g 1 II 


2 


0. 


5, 


0. 


6, 


0. 


6 


P s t I 


2 


0. 


4, 


0. 


6, 


0. 


7 


N c o I 


1 


0. 


5, 


1 . 


2 






X b a I 


1 


0. 


4, 


1 . 


3 







[00 2 2] &*5, *«»#lc*5V^-t, ffilKSMKicJ:* 

y r * y /ur s Ky^««*»ic« u ^rtt* 

[0 0 2 3] *fc, r§«wf>t-o*#*j &tf:/7*^ 

12, y t7 • 3!)(D7Ay77-^ U p h a g 

e) <DDNA&fflmm%H i ndlll "CtfJBrLT^ft 

• =» !)©77-f - xy^l 747r-v/ (0x1 74 
phage) ODNAfrMRBMH a e III "OiiOBrLT 
»en^»-T-*R*P«>DNA»f>*-<DliI-sJ?yr^«j7UT 

*#*Srto*LT#tf>a. ft*. #DNAfl&#tf>*#2 
G>**K:JSV*T, 1 k b#±OI»fr<0*:££fcOV*-C 

*«JflU»0. lkbHlkb^«^#$ 

[00 241 lE<OAEC§ttt*U»OL-y 

J 2 3 3(Ojfefe*DN AtrffiRHXN r u I *5<fctTE c 

1. 7 k bODNAKfrlcoV^TI*, -e^tttlSR^I*:^ 
7*^ KpUCl 1 8£fcttpUC 1 1 9 (ffiHfflH) 
fc*l^^**^5C^ U^KIHBfe (d i d e o x 
ychain termination^ Sange 
r, F. et. a 1. , Proc. Natl. Aca 
d . S c i . USA, ZA, p 5 4 6 3 , 1 9 7 7) I: 

eni. 7 k bODNAWtfoiaiEEMoa-- ^^y- 



2-5l^-rE^J«r*i-4'bO-C*5, 4 2 1 {@?>7 ? 

/KSra-K-rs 1 2 6 3oits^b**$nrt^ 

[0 0 2 5] #*s. «f£B3IX<DE?q## 1 fctfctt 
RU: LTAE C L^I/^M^^fcili^ 

7^AM J 2 3 3&£<£££cDT*^Vl^*^-ifiSfc 

£fr5C£#ifc6o ) DNA£>E?iJ£^W- 0 *fc* E*'J 
#-^2irgiJteM J 233-Leu-AEC-Lys 16 
3*i?)#^ixfcE^K EWS^SiCMJ 2 3 3-AE 
C-Ly s 8 4*J:0»6ttfcE^K EflHHMKMJ 
233-AEC-Lys24 2«cJ: 9»5)*lfcE^ E 
£IJ§#5ICMJ 2 3 3-AEC-Lys40^i:^^ 
-iXfcEW«^^^^i=5 

[0026] tetdMrnmnmrn^ 1 - 5 K^£tv£ e 

7W> ^ «t *3 0 , L - y ^ y \C i «? 7 -f - K'< y 

^^f^t^a yomi^ $ *xfc r * /< a> h * :r—- t**fc 

fDNAfi, ^I07^/VH>^ft>- fe?ftfc^-DNA 
£Jfc$kLT. 8 3 5#B > 8 36§l, 90 2f|. 9 

2 3fSOlS«hftlG^f 3 A, ca>e>i\ c*»e> 

TC^ti^^iaot, 2 7 9#S. 2 7 9SI, 

3 0 1#@, 3 0 8#B<OT Ssm&ZlriZtlA 1 art* 
P)Thr, A 1 ari>e>Va I , Ser^bPhe, Th 

[0 0 2 7] £7t, i©EW*rt>t^LT, 
h^u^ Ka-^^x^ (Site-dire 
cted mutagenes i s Kramer, 
W. et. al.Nucl. Acids Res.,J_ 
2, p9441, 1984) &/fl I vtAfctt 

Anriiao-ck AEca8ttft«-4i-«**fflT 
[0028] :*ie>oB*^e,, *»w©L-y^vic 

/Vh^rt-flWDNAd «EE^J«(0E^J«#6 

K^$ft*£SE?iJXi*R?0#*§- 7tc:^£;ft,S7S/E 
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mST'H^^f!) *AfUn*fc£*DNA*M* 
«£ftfck<a<^ftb1\ ii^ffit^n^DNA^^ 
fi> miL&^y ? TlsftMS ystem-1 Plus 

[0 0 2 9] £fc, frffiC0$a< AECWttSrW-f 
^^7^ • 7 7/UMJ 2 3 3%mfo<D%t&fcI> 

*tr^rfcJ:<x»iBi||ft**ir^rfcj:<, S^ttfffc 

SJte^«r*tfDNA»f>i-(ca^4ix*fcO-e*>S. 
[0 0 3 0] *%m<DL-yi/yiz£Z>y4-h's<y? 

K-r**fiT-tr^tfDNA»f>1r (ABrtf) tt % 

[0 0 3 1 J #38^<OL-y v^CJzSyW-K 
^ ^ >_ t ^ 3 ^<o«|^ $ ftfe-T^t/H* £ 

[0032] *&m<nAmK&mx-tzzttfv$^ 

t)^0/7^^ K-<^ 9^-b LTIi, ttHI¥3 
-21018 4^'j*n\cmm<D77X* KpCRY3 

0 ;#Pll¥2-2 7 6 5 7 5 %-&n\Z&ft<D'7 ? X * K 
PCRY2K p CRY 2KE, pCRY2KX, pC 
RY31, P CRY3KEWpCRY3KX;^ 

1 -1 9 1 6 8 6^mz&m<D7yXx KpCRY2 
MpCRY3 ; #&Pg5 8-6 7 6 7 9#^«(c:|B4K 
£>pAM3 3 0 ; «r^Bg5 8-7 7 8 9 5#&fcfciMI 
<£> p HM 15 19; ft&BBg 58-192900 ^^id 
fS*fe<£>p A J 6 5 5, p A J 6 1 lWpAJ 1 8 4 

4 ;ffip&8Bg5 7- 1 3 4 5 0 0 ^Kf2f£<£> p C G 1 
MBS5 8-3 5 1 9 7»4**UcE««)pCG2 ; 

5 7- 1 8 3 7 9 9^*iC|2«a)pCG4&r5pCG 



[0 0 3 3] +-cfc=iy*attBo*±-^<^^-*-e 

b<D*ty$Ll,<, ?*y*% KpCRY30, p 

C R Y 2 1 > pCRY2KE, pCRY2KE, pCR 
Y2KX, pCRY31, P CRY3KEMpCRY 

[0 0 3 4] h%L~7y*^ K^<**-pCRY3 0£sll 

* ( Brevi bac ter i um stat ioni 
J_) 1F012144 (FERM BP-2515) ^ 
hy°y*\ Kp BY5 0 3 (~ ^ K^JWIco 
5 7 8 5*&**J«) DNA£ft£ii 
U W^Xho]t^^4. Q\b<D7y* 

5 Ko«H«*«ie«rB]aae^s:*tfDNAifffr 

fflU fcJRR#*Ec oRl*5±tfKpn 
2. 1 kbo:/?*? K^SfcfMMB**]**^** 
frDNABrtf (KT;:** rsftflftTOMj 
bfr$>Z> 0 ) tr9J-?»W+. ^iibOM^^^n" 
p H S G 2 9 8 (SBiSH) OEcoRK Kp n I ft 
ft&tfSa 1 l$WUzm*&tfZb\C£t)^ Zfy** K 

[0 0 3 5] ±.fcy°yx $ K"<* * .<9*$§^ 

mi£vmfr*mw»mim* s mmhnm-cmsu 
Mffcj&fcs i**ur-i?r^bT¥fc;fciB£i- 

[0 03 6] ?*y*% KpCRY3 0 ^<D*&W<D AWt 
tf4>#AI3\ 7*yXK KpCRY3 0&fMIRfi|tSE c o 

K"f*3tfi^«r*tfDNAK>t- (Aifr) £DNAI># 

3{:LTM^na^7^^ KpCRY3 0lC*»W^) 
****** 1. 7kbOA»r>t«r^ALfcaift^^7^ 

5 Ktt, L-y v><DMmz»T&&m^zzb&vzz 

7^n'pCRY3 0-AK8 3 5^tfc e 
U'pCRY30-AK8 35 Offrit#ttO»MlCoV ^ 

[0 0 3 7] rtDipCLTM^L-y^ia 
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f!)^« Vy^MAl 2 3 3 (FERM BP-14 
9 7), TVtf/^^y ?A • yys<kMl 2 3 3- A 
B-41 (FERM BP- 1 4 9 8) , ^U^t 
y #J>» • 7 7^AM J 23 3 — A B T — 1 1 (FERM 
BP - 1 5 0 0) , /^f/^f V !>A • 7 7/<AM 
J 2 3 3-ABD-21 (FERM BP- 1 4 9 9) 

[0 0 3 8 J ±|SOFERM BP— 1 4 9 8 CO 

tfttl*. FERM BP- 1 4 9 7<DB8*gU*£ UT 

DL-a-7;/ B*»tt«ra«»^w4snfci^ / 

-;V*ft**^teT?*>5 (#£Bg 5 9-2 8 3 9 8^ 
*»3-4*#IR) o FERM BP- 1 5 00 

FERM BP- 1 4 9 7^«tL 
L - a -7 / g&6* h y ^ -J— t*ffifcte8*& 

(#0flB8 6 2-5 1 9 9 8-»&«#JR) 0 £b 
iC % FERM BP-1 4 9 9C0lftliFERMBP- 

149 7<om^mmt l^d- a -r s sterner* 

-T— ^Bfttt^fttt-Cfe-S (^ffiBS6 1 - 1 7 7 9 9 3 

[0 0 3 9] iiie>©i4»ottl: % ^i/f/<^r!)!) 

( Brevibacterium 
a mm on i agones ) ATCC 6 8 7 U I^A 
TCC13745, ^ATCC 1 3 74 6 ; '/l/^^ 
T U £ A • 9* ✓< y # ^ A ( Brevibacteriu 
jn divaricatum ) ATCC 1 4 0 2 0 ; :/ 
U-fcV^^y ?A - 7? h77-^^A ( Brevi 
~b a c t e r iliml a c t~o~f e r m e n turn ) "A 
TCC 1 3 8 6 9 ; ny^/^fy £A . 
( Corynebacter ium glutamic 
urn ) ATCC 3 1 8 3 l«*8±1k±ft£: LTffl^S 

[0 0 4 0] #*5, LTT'l'bV^^y ?A • 7 

7/UMJ 2 3 3fc*©M*£/flt*5»£\ 
tn7 P 7^U'pBY 5 0 2 (#§PB6 3-3 6 7 8 

S?rc\ *mm£*)7y*l Kp 

BY5 0 2^it§:i:^U\ ^i?^^ 
*S KpBY5 0 2£ti&+ZJ7&kLXft s 0»Jx.tf, 

act. Rev. 3 6 p. 361—405 (197 
2) &m) o ±15:/?* ^ KpBY5 02^AWi;^ 

[004 1] Tt^l^fcV^T y ?A • 77^AMJ 2 

3 3cD£W£^£KPfl*i-$»ji<oT* y^ytuy 

SM»«:0. 2-50iig/ml) t>t<li^!> 
^d;K(«I:0. 2-5 0 m g/m 1 ) Sf&^tf 

lm i sojrh omm^tez£?\z.temi^ ± 



*«r^*tia* U*A5bl& 2 4 ^Htt 3 5t:-C^Hi- 
5 0 ##«&#*«*£#»i;:»*ju ^J3 5t:-c^2 

K»Wli#*fTV\ -/y*5. Kp BY 5 0 2Mfc**ix 

T^atttsfc-r*. ro»^iao7'7^u'pBY 

5 0 2*5^$4x^yu^^^ y r>A . 77^AMJ 
2 3 36*|IHc#ft&*l<5 0 

[0 04 2] Z<D£?\CVX'&bftZ>7l<>t:/<<?-rV 2 
A • 77/^MJ 2 3 3 6*ai*^»£^7^$ K<7) 

T • 7JD h#7l£O^Tfr6;h,T^£J:5i- (Ca 1 v 
in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, J_ 
7 0 , 2796 (1988) ;lto, K. , Nish 
i da, T. andlzaki. K. , Agricul 
tural and BiologicalChemi 
s t r y, 5_2, 2 9 3 (1 9 8 8) #fl£) , DNA^ 
£*'^tf>A*/l'*ttafc (Satoh, Y. et a 
I . , Journal of Industrial 
Microbiology,^, 159 (1 9 9 0) # 

[0 04 3] ±.&<Djj&XMHm& LX'ftbtlZ L — y 
(iyn^^fy^ - 7 7/UMJ 2 3 3Efe##:Oi£ 

■«iW^r*T7ni*«fc urn, fc^tfr^-r, 
«l»r^=r>A, Jfiffcr^e^*^ «»7^=!> 

^-^7^-7°^- a^syifc, >-^co# 
[0 04 4] Ji»$tf>*m* 

ftTlC #}2 0-fa4 0t:, $rlt<i^2 5t^3 
5^COaS"CfT^ ZkfcXZZo JSH^OpHteS- 
10, »^L<^7-8^iai:-t* i&m<P 

<o P Husfi^xttT/i-^ y zmm urt? 5 w t *s-c* 

So tt*M*ftf«<o£XHftfttt, L < fi 1 - 5 

[0045] z<o£?>KLLx&t>tiz>mmm*t>&*m 
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[0 0 4 6] LfrLX*%W^V£z.tf. >f>\>*—*%. 
t\ »4L<tt»2 0-»4 0t, »JC»2 5-Jft3 5 

[0047] l - y ^>««*tf , 

[0 0 4 8] 

[SUM] »±«c**W«:»WLT*fc^ Tf2<o£!fe 
##01 1 

fri* ; 7 7^MJ 2 3 3ft^7^ 
^h^rf-flr^-Kf^I^^ODNA^ (A 

[0 0 4 9] (A) /Utr/^fU^A^^AMJ 
2 3 3<D&DNA<Dttom 

*-&&Lm&A&m CMfifc : ^fH2 g, (NH 4 ) 2 SO 
4 7g N K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g, MgS0 4 0. 5g. FeS0 4 • 7H 2 O 6 m 
g, MnS0 4 4-6H 2 O 6mg, M&**c*2. 

^3-^ 2 0 g , 3S@7k Hyh 

i y y h/wc yu^^t y • 77/UMj 

2 3 3 (FERM BP- 1 4 9 7) **f»«*MJlfc8i 

m 1 COUSIN y /f—^^tfl OraM Na C 1 - 2 
OmMhy^f^ ( P H8. 0) -ImM EDTA 
-2Na^l5mli:raUCo ^ZZ/uy-f- — £K 
*, tOitds l 0 0 m g/m l } |:«p L» 

3 7lCT?miB«jaLfco S&fcK^ATOt^M jr 

A ******* o. 5%fcfc6J:5fcWiPU 5 01C-C 

-/v/^nBjj?/UA»tt*fBllou MtlOM^ 

Lfc«L £**8<frfMI ( 5 , 0 0 0 X g % 
2 0m 10-12t) L, ±«M#*#»U Alt 
•*-M*A*0. 3M£/J^£5tC*aDLfc«, 2«Mfc 

©W»C#ffii-6DNA*^7^#"C*tiU x 7 0%x 

OmMhli^JBtr?* (pH7. 5) -ImM EDTA 
• 2Na««r5ml *36Dx.. 4t-C-^llL, £AfftO 



[0 0 5 0] (B) fe&;ctt(ft;§lJSl 
±S£ (A) *Mreft1tZf l'tf/<9T 9 *A • 77/UMJ 
2 3 3©4DNA8*W9 0 /i 1 £faj(SS*S*E coRI 
5 0un its£fflV\ 3 7^-01^^$^^ 
fl#Lfc. :(DEcoRI^»DNAI^o-^/< 
^^-pHSG39 9 (SaSB J: 0 rfJIR) ^JKRStS&E 

c o r i "cawrufcfife, fl&y ^8MbteaLfcfco*a-& 

U 5 OmMh y*«W» (pH7. 6) , 1 OmM^ 
ImM ATP. lOmM MgC 
1 2 &15T 4 DNA y if 1 u n i t t^)#rt»*« 

anu <#j*#^**i*****-e*>s) , 4t:-ei5B* 
[0 0 5 1] (C) T^/^f^f- g*3-K-^&a 

a*JM*tt, xi/iyt7»3yCGSC5074 (t 
hr A 1 1 0 1 . 1 y s ClOOl.met LI 

ooo) xhz [ ( ) rtii7^/^h*t-«fi^ 

S (Genotype) *^i"J « 

[0 0 5 2] ±IS (B) «-C»e>*bfc^9^5 KjftK* 
ttMfcjfr/l'S'tfASfc (Journal of Mo 

lecular Biology, 5 3 , 15 9, 19 
70) tlj; 0gfll2^'>3iy b7 • n y CG SC 5 0 7 4 
t**JgJHE*U ^D7^7x = 3-/U50mg^tf 
iSIRWft [K 2 HP0 4 7 g x KH 2 P0 4 2 g> (N 
H 4 ) 2 S0 4 1 g s Mg S0 4 • 7H 2 O 0. 1 
gs ^-^2 0gM^l 6 g*«ge*i y y h 

[0 0 5 3] r<o*»±w±*«s**jSfejcj;9«ft:»it 
U 9 KDNA**ffiU ^7^5 

m^xm^<ittZ6s -?yx$. KpHSG3 99eog£ 
2. 2 k bODNABffi-|Cafl;t. ^£#)3. 8 k b Off 

ADNAtffras»»&jh,fc 0 K*pHSG3 
9 9 -AKt^ IsfZo 

[0 0 5 4] (D) t^vhmh^z: gtznjil^M 

fc^fr^tfDNABf^ (A) i^^^y^ 
-LIE (C) >®-C#fc:7*7*S KpHSG3 9 9-AKC 

***iaDNA#A«>i-** &&m&tzttwm<ti- 

^7^5KpUCll9 (£a$ J: •? rfTIR) 
^TX/</Uh#i— tf*a- K1-S»e^-*^tfDNA 
Wr-H $tTI2cd t *3 0 n — = v ^ bfc 0 
[0 0 5 5] ±E (C) «T?»fc>T7^^ KpHSG3 
9 9-AK^r$lJPfig|^E coRK N r u I--C«IWfUfc 
tcoi, ^y^^ KpUC 1 1 9*MHRi»*Ec oR 
I, Sma I -C^6tfLfckO£?l'£.U 50mMMx 
WtiWL ( P H7. 6) , lOmMv^f^W H/K 
ImM ATP, lOmM MgCl 2 ^0«T4 DN 
A y ^-^f 1 u n i t 0frJ&£*8H)D t (^^7>^*Jffi 

ii*^**-e^^) , i 2t;-ei 5 ^ 
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[0 0 5 6] »Mifc:/?;*5 Y®M*m\\ Kit** 
>^A^fe (Journa 1 ofMol eculaT 
Biology, 5 3, 1 5 9, 1 9 7 0) K.fc 0 tfffi 
xi/s 'Jt7oi|CGSC5 0 7 4tt*JMUE&U 
7>^>!) V5 0mg££triS#i&i& [K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, Mg 
S0 4 • 7H 2 O 0. lg, ^-720gM5l 

^ i 6 g %mm* i y * h/hc:**) ic»*Lfc. 

[0 0 5 7] ro«FJft±o*W««r*»^ J: 
U KDNASrttHJU ^7^; 

&2 S 



3. 2kb«>DNA»rfi"l:M» fiSfti. 7kbco|$ 
ADNAWfK-^S&«>e>Hfc 0 #«0IWIRTS)*rLfc£S 
ftSttl. 7 k b<DDNA«>i-©iSiJ«»*a*«tt 

&*$ j: vmwrnKo*:* ts 1 Lit t>*> t m 

rODNAK^OMHW*«IKAUt>Bl 

[0 0 5 8] S^±IB-e*fc^*5 KfrftWHMHR 

[0 0 5 9] 
[&2] 

KpUCl 1 9-AK 



MrjgLfrg*£3 (kb) 



B amH I 
Bgl II 
Hind III 



4. 9 

4. 2, 0. 6 
3. 6, 1 . 2 



[0 0 6 0] ±EO«01S**^J:l3«r«<5»te>n6^7 

^ h *rt~H fc = - Kf a iS^iF- £ ^fr £ $ tfJfe 
1. 7 k bODNABrtf (N r u I -E c oR I Brtf) 

[0 0 6 1] #%012 

1 

»Mlo (D) qL-VftbtiltTx^/m-t— IfSrn 
-K-TSae^-«r*tpS$^jK)l. 7kbCDDNA#r)t 
Clo^T. ^r<0**iE^J«:^7^5 KpUCl 1 8*fc 
f* p U-C-l-l-9-(S«3iJO-«r-fflvvfi S^**^** I*" 

Kl#^& (dideoxy chain term 
i na t i onj£) (Sanger, F . et a 
1 . , Proc. Nat. Acad. Sc i, USA 
7 4 , 5 4 6 3, 1 9 7 7) (C<£ 9 ® 2 tC^ Lfc%feB&[gj 

[0 0 6 2] ^cD&gga^o*-:/:^-^^? 

542 l ISeors; l 2 6 3 J: 

[0 0 6 3] ##0!J 3 

R Y 3 0 (Dfttfj 

(A) 7*7 KpBYSO 3<Pgg$g 
7*7*% KpBY503lt ^l/^fy^^^ 
ft-^IF012 144 (FERM BP-251 
5) frb$MZML9&im\ OtHf/vyyo-fy* 

[0 0 6 4] H^dWi6A«« H2g, (NH 4 ) 
2 S0 4 7 g, K 2 HP0 4 0. 5 g, KH 2 PO 



4 0. 5 g, Mg S0 4 0. 5 g, FeS0 4 • 7H 2 
O 6mg, MnS0 4 • 4^6H 2 O 6mg. 
^*X2. 5g, *-if^/K5 g> tr^^"^2 00M 
g, IKf7^2 0 0y g. ^-^2 0 g&tf& 
8*U7 h/U) 1 'J y hMZ % ?U\*s<?y-V * 

* ? i f o 1 2 1 4 4 z*t&*amm&m* -em 

*U #^IMl0mg/ml© 

fcgicyy^- ASrStrfMfM (2 5mMhy * (t k 

D^r'»^/W) T^y^^>. 10mM(OEDTA, 5 
0mM^3-X] 2 0mli;®jBU 3 7lCf 1^1 

aes-frfc. SJc6«^r/v*y-sDS* (o. 2N 

~NTOH"r%~(W/V) SDS) 40ml«U 

<OR£«l:i|ffl*# y •> C 5 Mgflfc* y ? A«« 6 

OmKBill. 5mMf7K2 8. 5ml^ 
WO 3 0ml£8$ADU *#«*n LX^b^^iC 1 5 

[0 0 6 5]»iI^L>fWU 4t*C10^ 
Rk 1 5, 0 0 0 x g ©H-MMllC^lt* ±jl««r» 
fc 0 :ix{:^iW7 x / -/u- ^ □ n (7j/ 

»'MfW»U ^taTT5^W> 15, OOOXg 
©»MMtfc*tt, TtcS^rlHliRt^o *«fc2«*tf*x 
*/-yu£*Px, -2 0ttlWS^ 4t:-eio 
ftfE, 15, oooxgoftUHUc^it, ifc»£[H]i6 

[0 0 6 6] fc**#EEfc*Stffc, TEgW [ M * 1 
OmM, EDTA ImM ; HC 1 i:tpH8. 0 (CIS 
£] 2mli:i8*Lfc. **««c«kirv^A*« [5 
§»I©TE^ 10 0ml l:Jfi«v/r)^ 1 7 0 g 
15mm0mg/mlif^7A 
KISKlm 1 Sr^XLT, 1 . 3 9 2 g/ 

m 1 ic^-bit^c ZOMWi&l 2 t tTM 2^pffl > 11 
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6 , 0 0 0 X g <D&i>ftM&ftitL 0 
[0 0 6 7] -77*$ KpBY5 0 3tt#*«RM*fc,fc 

KpBY5 0 3&£tr$m*«r»fc. R^-cr 
x^^^n^FtftWRil, *(0*l:TE«l 
^5KpBY50 3 «r-&tra«f «fc 3 MttBW- h y * A 

0 0 0 X g(D»t?^il:*»lttDN AtttftS^ ^7 

KpBY503£r50ji 8 
CO 0 6 8] 

(B) 7*?*^ K^^-pCRY 3 Og>fggg 
^$KpHSG2 98 (SHUO 0. 5 p g KM 
IKPt*S all (5 un i t s) £3 7TC 1 BMBfiJfcS 
ii\ Vyxt KDNASr^±lc$M*Lfc. WIB (A) 

■cwBUt:/?** Kpbys 0302^ g^MWHit 

Xhol (luni t) ^3 7tT3 0MS^^ 

5 KDNAfc«5MM»Lfc c 
[0 0 6 9] W«^7^n # DNA^M»*«:a^U 

0mMH)^WB»pH7. 6, lOmM MgC 
1 2 , lOmMW^W h-/K UM ATP^ 
tfT4 DNA»*f— tfl un i t Cl&ftJ: 3 

SrStffcU l 6t:-ei 5«tfm«ifiLfc Q :roB8tffl^ 

-C^^-y-t-T— 3-y-J-M-l-G'9-3^f >"ht-/W 

10 0 7 0]«»3 0/ig/ml <**«*) 
100M/ml I P 

TG (>r y^o tVu-fl-D-^ahtf^ hVy/is 
K) 100n/ml (**•*) OX-gal (5- 

^5g 4 NaCl 5 g 1 !>? p 

H7. 2) T3 7riCT2 4P»H«*U LT 

DSft (T. Maniatis, E. F. Fritsc 
h , J. Sambrook, "M olecular c 
loning" (1 9 8 2) p90-9 1 #JR] J: *? 

[0 0 7 1] *0>l|** % ^7*^KpHSG298tf)S 
a 1 I affiled? * 5 KpBYBO 3a3fetf>#J4. Ok 
b^'^A$nfc7*7^^ KpHSG298-or 
itfWbftfc. *<cra*<o*ft«rfflv\ me (A) 

Kp BY5 0 3DNA|rftdieP9KKp 
n IWEc oR I(CTte«LT»fc;h,SJft2. lkb 



ODNAKtffciie:/?;** KpHSG298-or i 
OK p n 1 &t/E coRI flKfcte* p-^v^L, 7y 

K^^-pCRY3 0^ESKLfc o 
[0 0 7 2] &%01J4 

KpCRY3 0-AK«M^ SL*gjgg 

##«10 (C) KpHSGS 9 

9 - AK 5 /i g c o R I fcJltfN r u I $r 

#5unit8«K 3 7tTll$IW^£'£$MKLfc 

t>o£, e c or i y >j3- (saaiDmiR) 1 // 1 

Srft&U 5 0raMhy^i^®fS (pH7. 6) , 10 
mM^ft^K H/K ImM ATP, lOmM 
MgCl 2 ioJ:tfT4 DNAU^f-f 1 un i t <D# 

*»«rWHL («A#<oftSttft»ft«?*>*) , 12 
t"Cl 5 IRAKIS S^S^S-frfc. 
[0 0 7 3] :<DDNAMPiEcoRI 3un 

1 t sSrffl^3 7t;tnB*IBE***$WI*Lfct>0>fc, 
##0ij3(O (B) *-C#b*tfc^7^5 KpCRY30 

1 /i g ^0J(S^E c o R I Unit «rffll\ 3 
7tTmifflS«$t»»Lfcfc^I^L, 5 0mM 
hy^J8«*(pH7. 6), lOmMm^^h 
-/V, ImM ATP, lOmM M%C\ 2 t$&'&T 
4 DNA^-ifluni tOMMMlt (#fi)c 
#OjR&|i&te«£Tfc5) , 1 2t:-Cl 5l»fBS«?* 

^«riE**>o: ytr-=3ycGSG507 4**£^®te 

»U *t^^5 0ii g/m 1 Sr*tra«^J* (K 
2 HP0 4 7 g> KH 2 P0 4 2 g, (NH 4 ) 2 SO 

- 4 — 1t-M "g-S-Or '-7-H^O— 0— 1-g— ^"3--^ 

2 o g&wiKi e g*aw*i y y hMzmm ictt 
[0 0 7 4] z<DmM±<D£.nm*#m\z£ vm&mm 

MIR**:/?;** KDNASrttWU fit:/?** 

fflV^TI8-<fct ^7^^ KpCRY30O^ 
8. 6 k bODNAK^CiP*., **&K)1. 7kb£> 

[0 0 7 5] KfltCMM:. Wt/<^*tfflV*T*«>t 
&K)ft<Dft 0 7*U^^7!) *A • 77^UMJ 2 3 3 
(FERM BP- 1 4 9 7) 7 5 7^U'pBY502 

loomi <DWi&A)%mvtt&mm®m*vm 

#0 LT, $&i:2«ni|««u UtrfMlKJ:*** 
l*S:2 0ml^^ffli§I (2 7 2mMS 
ucrose, 7mM KH 2 P0 4 , ImM MgC 
1 2 ; P H7. 4) CtiJfe^Lt $ b£att*jB<L>£ 
BUT**)* -5ml0^^ffliBW[|cmU 0. 7 5 
mlOttt, m&T?%h*l1t7JX% KDNAMR5 
On 1 U ^K^oaiBHMILfc. V-y 
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ffittfU. ^*«r3mlO«rEA#«»C»L3 0lCiC 

lilt B*Lfc**^i/>»tt**»K WfBUJfc 

%3 /7^-:KpCRY30-AK 



«3 (A) *lc|B«(0*«fe«:ffl^r^5^$ K«r»fc D 

[0 0 7 6] 
[*3] 



9Hfflff>f-<P*S $ (kb) 



BamHI 


1 


1 0 


. 4 






Kp n I 


1 


1 0 


. 4 






S a c I 


1 


1 0 


. 4 






X h o I 


1 


1 0 


. 4 






E c o R I 


2 


1 . 


7, 8. 


7 




Xb a I 


2 


3. 


4, 7. 


0 




S p h I 


3 


1. 


7, 2. 


1 , 


6. 6 


P s t I 


4 


0. 


4. 1. 


7. 


3. 3, 5. 0 



[0077] ±eoMRff*KJ:9M^ite>ii*:'? 

K£pCRY3 0-AKi:lfo*Lfc. ft** 
S KpCRY3 0-AKtCj:*)*fJiE*$ttfc^Hfy< 

!> *A • 7 7/^MJ 2 3 3-AKii, £#JftO< 
mm 1TB1S3 *©I*fflRR4ftI*I*ft«fI 
SEfifrlC, «X«FB1FSB1 26 58f (FERM P-l 
2 6 5 8) t LT#tt$n-Cl^. 
[00 7 8] Hifctfi l 
yutr/<^f 7 7/<AMJ 2 3 3g)AECiBtt 

1) AECiBtt«c<Oj»» 

(«*0. 4%, SKSl. 4%, KH 2 P0 4 0. 

0 5%, K 2 HP 0—0-5 %, Mg S Ga 7 H 2 

O 0. 05%, FeS0 4 ■ 7H 2 O 6mg/K 
MnS0 4 • 4-6H 2 O 6ag/l, etf^20 
0/ig/K fTS^ttWlOO/ig/l, #fU>> 
gfO. 1%, ##:n**0. 1%) 50ml£5 0 0m 
l£H*| 7 ttlTU pH7fcH*Lfc 

H^/^ f y A • 7 7/UM J 2 3 3 

AnA, 3 0tl:t2Praii«iW<Cofc 0 

[0 0 7 9] M#£lEjlfeU TM/^y7r- (T r i s 
24. 2 g/ 1 , -7K>®2 3. 2g/l£>?££2 
5ml£0. 2N NaOH15ml^U 100 

N-^fvl'-N' --Fn-N-- hn^7^yy3 0 
OM/ml Mtf±BTM/<y77-fc«rMU 

[0 0 8 0] r(D«#r&S«£±ia#FJ6 (^iFS/ft, 
H«3i^<rM<) «CT2lsIife»Ufcfl>*>* AEC10 
g/lSrMt5¥TO URXO. 2%, SftScO. 7 
%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 0 5%, FeS0 4 • 
7H 2 O 6mg/K MnS0 4 -4-6H 2 0 6 



mg/K n-tf^>-2 00m g/U f7;>lK 
tl00itg/K 5g3£2 Og/L i//V3-^2% 

[00 8 1J &K3i£*:=»n---£:l 0 0mlO±iEi§ 
*&«:JHl*T*itU «tt«2(£!ft»U L-y^O]| 

777 4— (|ii|LC-5A) &/8^T?T&o*: 0 C CO 

A E CBtfttl: L - y ^ywirtiis, u&g 

[0082] t/UKV^^y £A • 77^AMJ 2 3 3 
L-e u — AE G— b y s-1 6 3 (F E RM~P - 1 3 

5 12), :/uev<£"r y £A • 77/^Mj 233- 

AEC-Lys84 (FERMP-1 3511), 
eV^^IJ^A. 77/^MJ 2 3 3-AEC-Ly s 
2 4 2 (FERMP— 1 3 5 1 3) , ^l/^f!/')' 
^•77^AMJ233-AEC-Lys40 (FER 
MP — 1 3510) e 

[0083] ±e Lfc#n^tt, mmmi < «r i t 
s 1 # 1 -§-ox«ttfifR^Ai*x«a«w*affic*K 

[0 0 8 4] 

2) AECilfMffi07;*^VPh=fr^~ Vj£&<r>m%. 

mm mmo. 4%, wr^^i. 4%, kh 

2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
0 4 ■ 7 H 2 O 0 . 0 5 %, C a C 1 2 • 2 H 2 O 
2 p pm, F e S0 4 • 7 H 2 O 2ppm, MnSO 

4 • 4-6H 2 0 2ppm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, ^^2 0 0^/ 
Kfr^'HCI 100Mg/L #1fS/tt 
0. 1%, »fi^r^0. 1%) 1 0m 1 £2 4 0t*fS 
tiffi Wm&pH7. 0) Lfcfc±J£l) Jg 

•?&itAECffi&*GtZ7l'V'<* 1 ?» *A • 7 7/< 
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( Brevibacter ium f 1 a v u m ) £r 

[0 0 8 5] Rfc, (^3—^5%, 
7^-)A2. 3%, KH 2 P0 4 0. 05%, K 2 
HP0 4 0. 05%, MgS0 4 ■ 7H 2 0 0.0 5 
% t FeS0 4 • 7 H 2 O 20ppm, Mn S 0 4 • 
4-6H 2 0 20ppm, etfy2 00/ig/K 
fT;y-HCl 1 0 Om g/l , AlfS/HSO. 1 
%, §Mfc:£*;*0. 3%) £O100ml^500mlS 
Zfl7 7*=i|C#a, 2 0»H) ft, 

tt«Eltt#*ft<Dl m 1 S:^LTtiJ[3 3^X2 4 0* 

[0 0 8 6] ##»7«L 0 0mld»6iW 

mi-T^ll^s Witt3lKB7KJCTi5fe»Ufc««:«:l 0 0m 

Myy**y^a»K (pH7. 8) x*iw^ 

12, OOOrpm, 4 
0»IBii^L±*£»fc o T*/^ 
J£i-*KJS« [T^^VBrty *A ( P H8) 10 
50mM, AT P 2 0 raM> MgS0 4 • 7 H 2 O 3 
OmM, Tris-HCl (pH8) 10 0 mM N t K 
p^W^y6 0 0raM) (Ig|^Lfc±fS0. 1ml 

?:MiMimnafc^^ 3 7t;-ei5#fy]&j£;£ 

riXtC2. SmlOSM (5%FcCl 3 • 6 
H 2 0£, 12%TCA£3N HClWijfi^lfc 

~[-0-0-8~7-]-& ftffctC-X-W >~(-T-h-r )-v-y-^ 

(Lys) «r4ofc<jiWinot#<Ott«rl 0 0 £ U 
w*U:i*]"f5Th r % Ly s HhfJll 0 OmM, 2 
OOmMW&D US: JlliMitiLfc, 

*&mv>m<oTX'<n> h *-f~-V<n%ti&ft8t}* o %-?*> 

ScDlCfcfU ^MMJ 2 3 3-Leu-AEC-Ly 
s 1 6 3, MJ 2 3 3-AEC-Lys84, MJ23 
3-AEC-Ly s242, MJ233-AEC-Ly 
s 4 OVnZtl^th? 0%, 5 0%. 8 0%, 4 0%-C 
fcofc. 1"*b*)AEClH*OjE»«cl , 2, 3, 4, 

[00 8 8] %1fcM2 

[0 0 8 9] #<bJtfc£#£l 0 m g/m 1 V 
Afc£*> I 0 mM N a C 1 - 2 0 mM h V 
Hli(pH8, 0) - ImM EDTA— 2Na f&ffli 1 



lOO/ig/rollC/^ipC^U 3 7t"Cl«?fBI 
0. 5%*c*6J:9fciB!»U SO^-CeWplBiRflL-C 

^fifciS^JB (5, oooxg, 2 0M 10 

0. 3Mt?S:6J:5^«a»Lfcft. 2*4^aL^ry-/u 

£DNA£#7*#-C££ t 9, 7 0%^y-vUXife 
#Uc&, JH&L/t 0 1#<b*lfcDNAiCl OmMMJx 
(pH7. 5) -ImM EDTA- 2NaM 

tie 

[0 0 9 0] ftlC ±IBX-#Bltt^?>»P)*tfcSfefe#D 
NASrfW«»5|fEc oRI, Nr ulftlOun i t a 
-e^±Jw»*L, ^7^5KpUCl 19<rlHRW*E 
coRI, Smal^2uni tst^Lfc^H 
*&-frL, 5 0 mM M (pH7. 6) „ 10 

mM^ft^Wh-yK ImM ATP. lOraMM 
gCl 2 &tfT4 DNA y # — £ 1 u n i 

[0 0 9 1] Wfcixfc*:/?** K»»«rfflv\ Jttfl:* 
£ (Journal ofMolecular 
Biology 5_3, 1 59, 1 9 7 0) y 

7 - 3DCGSC50 7 4 (thr Al 1 0 1, ly 
s CI 00 1, met LI 000) [( )F*9teT 

(K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0.1 

EC5g/l «r^tfraa*»«filc#*tt«eu AECift 

[0 0 9 2] w^#*0«»±^T»«c«r#ftlc < t9R 
«MU ^J;0^7^^; KDNA«r*WU tt 

/^St^SclbSrffi^-CW^ti^, KpUCl 
19<Q^<*3. 2kb«)DNAWfm:»L ftSftl. 
7 k bcO^ADNA8ff^m46btifco #«0$iJdr^ 
BrUc£#<0, Jt£ffijl. 7 k b<DDNA#r#tf>tJRRg* 

[0 0 9 3] *fc±|B-C#fcM J 2 3 3-Leu-AE 
C-Ly s 1 6 3£*)'ftbtl1t 1. 7kb(ODNA»f>t 
*5^A^ixfc^7^$ K (7 P 77> KpUCl 19-A 

K8 3 5) €r#«WIS»*-e§IWrLr, WKJRfriO** 
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[0 0 9 4] 

%4 ^7^^KpUC119-AK835 



(kb) 



BamH 1 
Bgl II 
Hind III 



4. 9 

4. 2, 0. 6 
3. 6, 1. 2 



[0 0 9 5]/i^ MMHUWJ. 7kbtf> 

DNAi»^»A$hfc^7^$ komihhmmm 

100 9 6] |UkM3 

r> ^^sgaj'J^r^^^^ Kpuc 1 1 8*fcttpu 

C 1 1 9fcJBV*&s;?C^ U*f" KMHfe (dideox 
y cha intermination^ Songe 
r et. a 1 . , Proc. Natl. Acad. R 
e s. USA. , 7 4 , 5463, 1 9 7 7) 

[0097] tciSE^f ot-^y-f -f 

3?ii#*2-5JC*i-a[fiia3?!l«r*-r*4 2 ia©7^ 
■1*3- K+ 6 1 2 6 3&g#<fc0ffl,&2;h,-CV^r<t 

-E?|J (iajiJ#-*-l-)-^it-<T— 8-3~5-#^<7>Gt05-A-IC$ 
6r fcKJ;!? 2 7 9f|07?/K^A 1 a*>£T 
hrlCjMsLfcfc© (K?iJ#-S§-2) , 8 3 6fg(^C^ 
TfcSeafartfcJ:* 2 7 9#BC0T^y^ A 1 a 
HVallC^tUt© (fia^lJ#^3) % 9 0 2#@ 
coc^T^^-t-^- tiwJ:^ 3 0 i#Bcor^ 
SerHPheC^Lfct)^) (£*'J#^4) % 92 

3#a<Dcamc»iri:*r tic*?) 3 o 8#s^r^ 
[0098] mteW4 

--^^ftfc^*^ KpUCl 1 9-AK (###J 
[0 0 9 9] £1\ pUC 1 1 

t7'3!)JM109 CM13K0777 
£f#&Lfc 0 rCM#g(DNA<b, pUCl 19^95 



$t5:^:«t*), »£fflr*/<A^ 
[oioo] r*t^**«3-ea^WLfcae»«»«r* 

*<C&fr2 5m e r 1 *i^*DN Afc 4 ff»fts«U 

3UCGSC5 0 7 4^#AU AEC10g/l^ 
[0101] ^C^d^HWW^ K£ 

OEM&tfLT^fco 
[0 10 2] HJS0I5 
7y*X KpCRY3 0-AK8 3 5 cftffo&Rt^ y 

*tt0fl2^»bftfc:^7;*S KpUCl 1 9-AK8 3 
5 5/i g£ftJHg*ifcE co RI *5j:tfN r u I &#5 
unitsffll\ 3 7X:-Q\m^R^^m\^1th<D 
t. E c o R I y (Slat <t 9 mis) Ul^i 
-^i^-5-0 mM ^})-xmm-(-p H'7 ~6 )~ 1 0 mM 
iSf-** F—yK ImM ATP, 1 OmM Mg 
C 1 2 *5j:t*T4 D N A y — t? 1 un i t 

[0 10 3] ^DNASrllMIEcoRI 3un 

1 t s£JBv*3 71C-C1 #m&foZlt$#L1tt><D£* 
&2>m3<D (B) «T»t»iXfc^7^^ KpCRY3 0 

1 » g &MR!M?E c o R I 1 u n i t 3 
7t:-ei^raSfi?$^»Lfct><0$:jS^L, 5 OmM 
hy*®3fi# (pH7. 6) % lOmMm^Kh 
— /K ImM ATP, lOmM MaCl 2 :fcJ;tfT 
4 DNAy^-if 1 un i t tjSADU <*fifc 

, 1 2t:-ci 5I»WSJS* 

rco^^^^ K£/fl^-c m&xmzm 
i>«riB^>* ytr-='ycGsc5074 

*U *t^^5 0 g/m 1 *4tfl»*» (K 
2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 4 ) 2 SO 
4 lg, MgS0 4 • 7H 2 O 0. lg, ^3-7 

2 o g &xm* 1 6 g zm&* i y ? bMcmm: tea 

[0 10 4] ^co#Jft±^^W«*«r#fejcJ:9«#«F* 



-14- 



U ft*««fcfl:/7*S KDNASrttau &7°y*x 

8. 6 k bOlDNAMftlCto^ *££l. 7kb<D& 

[0105] ta^^SMv^ftot 

*5»9tro^ 0 ^l/e/^f!)!>A«77>'UMJ233 
(FERM BP-1 4 9 7) /7^^ KpBY502 

ioomi (ommA^mv^mmvim^vm 

SU ^y^GSrUny h/ml Kfc*<J;5icffi 

■W2 0inl©/^|«« (2 7 2mMS 
u c r o s e , 7 mM KH 2 P 0 4 x 1 mM M g C 
1 2 ; pH7. 4) l£-Cifci*Lfc e 



jStLT**), 5m]^7fflMWt, 0. 7 5 
mlCOflaj&t, KDNAWK5 
0 m 1**»£U **fcT2 04M«»BU!:. 

Wt7KttS) Srffi^T* 2 5 0 0^ 
K 2 5'jt FDlCttKU "^^*:a]*n«*+lC2 0# 

tl^Wfi, ^t-7>f^l5Mg/ml (ft*** 

*) z$t!iftfcAmx%mmmL3o < K:-?2^3am 

093 (A) Wd|B«o*«fe«rffiV^Ty7^$ K«:»fc. 

[0 10 6] 
1^5] 

CRY 3 0 -AK8 3 5 



tfl»f»rfrg)^:»$ (kb) 



B a mH I 


1 


10.4 




Kp n I 


1 


10.4 




Sac! 


1 


1 0. 4 




Xh o I 


1 


10.4 




E c o R I 


2 


1. 7, 8. 


7 


Xb a I 


2 


3. 4 X 7. 


0 


S p h I 


3 


1 . 7, 2. 


1, 6. 6 


P s t I 


4 


0. 4. 1. 


7, 3. 3, 5. 0 



[0 10 7] ±»co«»**lcJ:9«»<5rt€)*tft^ 
*S K$rpCRY30-AK8 3 5 i:^Uo 

^ KpCRY3 0-AK8 3 5 J: OSMESIS 

-tt-fc-y-U-eV*^ y -!> -A --!7-7^^rM-J-2-3 3 — AK 8 

3 5te, X#*0<tfTMUTl l#3^li« 

ft:FERM P- 1 3 508i LT*ft$*VO> 
6 0 

[0 10 8] Htt«6 

ft* («*0. 4%, Mrv*s9Al. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 

0 4 ♦ 7H 2 O 0.0 5%, C a C 1 2 • 2 H 2 O 
2ppm, FeS0 4 • 7H 2 O 2ppm, MnSO 
4 • 4^6H 2 0 2ppm > ZnS0 4 • 7 H 2 O 
2ppm > NaCl 2 p p nu tT^ - ^ > 2 0 0 n g / 
1 , +T% V- HC 1 100m/K *1f S/Sfc 
0. 1%, Uftx**o. 1%) 10ml5r500ml 
§E^77^3(:^ 3$® (M«pH7. 0) Lfc 
tT't'Wfy £A - 7 7/<A ( Brevibact 
e r i um f lavum ) MJ 2 3 3- AK83 5 

(FERM P-1 3 5 0 8^-) «IU ^ 
/ua— g/ 1 <D9k8Hct£Z£5\cmX., 3 oleic 
"C2BW«J|ft*«:fTofc 0 

[0 10 9] fcfc, *ftftftifc (^=1-^5%, «ft 



7^<?A2. 3%, KH 2 P0 4 0. 0 5%. K 2 
H P 0 4 0 . 0 5 %. M g S 0 4 • 7 H 2 O 0.05 
%. F e S 0 4 • 7 H 2 O 2 0 p pm, Mn S0 4 • 

-- -4 -^ 6 Hj-O — 2-0 p-p-ffi— If tf y2'0Tii gV 1 , 

f7;y«HCi 1 0 0 /z g/ 1 , #if ^y&o. 3 
%, §Mt^*X0. 3%) Wl 00 0ml$r2J)yh;v 
S»ft«*4flCtti&*, (12 0t, 2 0»B) 

BfTlE^ftH^O 2 0ml $r&*Q LT % HCsft 1 0 0 
Orpm, li^il win, EMS 3^ pH7. 6(C 

[0110] ««»T«, »*» 5 00ml 
«CT*«B. m^©^lCT2*i5fe^UfcafrSrS^ 
Sft C (NH 4 ) 2 S0 4 2 g/1 ; KH 2 P0 4 0. 5 

g/ 1 ; KH 2 PO 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5g/l ;FeS0 4 • 7H 2 O 20pp 
m;MnS0 4 • 4^6H 2 O 20ppm;f7;y 
Ml00Mg/l ;pH7. 6] OlOOOmlC 

^3^9g»U, @Ek3 00 r.pm t iiSC 
fiO. ivvm, *&J$33t:, pH7. 6 |C T 2 4 B$fBJ 

[0111] RJSfcTtt, S^fB (4 0 0 0 r pm, 

ism 4t» \cxmt\.tt±mm+<DL-y*j>t: 

^itt r©S*S3l»T««)ft*K5 00ml^ afeik 
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U-fcV^^y - 77^AMJ 2 3 3 (FERM B 
P-1 497) tJ^U^fy^A^^UM 
£6 



J 2 33-AK (FERM P- 1 2 6 5 8) 

|0 1 13] 
[*6] 



L-y i^y^a 



MJ233-AK835 

MJ233-AK 

MJ233 



PCRY30-AK835 
pCRY30-AK 



1263 



[0 114] 
[£?»] 

E?|J#^ : 1 
EWOft^f : 

BH0)WH : Genomic DNA 

GTG GCC aG GTC GTA CAG AAA TAT 
Val Ala Leu Val Val Gin Lys Tyr 

1 5 
GAA CGC ATT AGA AAC GTC GCT GAA 
Glu Arg He Arg Asn Val Ala Glu 
20 

GGA AAT AAT GTC GTG GTT GTC TGC 
Gly Asn Asn Val Val Val Val Cys 

35 40 



8. Og/1 
1. 5g/l 
0. 6g/l 



2 0 0 Omg 
4 0 Omg 
1 2 Omg 



: MJ233 

Wft&Stt-ffi* : peptide 
: 1-1263 

[0 115] 



GGC GGT 
Gly Gly 
10 

CGC ATC 
Arg lie 
25 
TCC CCA 
Ser Ala 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 



AGT GCG 
Ser Ala 
15 

AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 



GAG CTT CTA GAA CTT GCT GCG GCA 
Glu Leu Leu Glu Leu Ala Ala Ala 

50 55 
GAA ATG GAT ATG CTC CTG ACT GCT 
Glu Met Asp Met Leu Leu Thr Ala 
65 70 
GTC GCC ATG GCT ATT GAG TCC CTG 
Val Ala Met Ala lie Glu Ser Leu 
85 

GGT TCT CAG GCT GGT GTG CTC ACC 
Gly Ser Gin Ala Gly Val Leu Thr 
100 

ATT GTT GAT GTC ACT CCA GGT CGT 
Tie Val Asp Val Thr Pro Gly Arg 
115 120 
AAG ATC TGC ATT GTT GCT GGT TTC 
Lys He Cys He Val Ala Gly Phe 

130 135 
GAT GTC ACC ACG TTG GGT CGC GGT 
Asp Val Thr Thr Leu Gly Arg Gly 
145 150 



GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg lie 
75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 



~~45 

CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 



GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 



ACT GCA GTT GCA 
Thr Ala Val Ala 
160 
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TTG GCA GCT GCT CTC AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

ATC AAC ATT GAC ATG GTT CIO CAG AAC GTC TCC TCT GTG GAA 
He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
295 300 
GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp "Tle-Thr-Phe Thr Cys-Pro-Arg-Ser "Asp-Gly~Afgr 

310 315 320 

lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



GCA GAA 
Ala Glu 
290 
GAC GGC 
-Asp-Gly 
305 

Arg Ala Met Glu 



ACC ACC 
-ThrThr 
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10 116J iE?0#^:2 : yi/^<^f!J^^ 

m?\\<n&£ : 1263 flc* : MJ233-Leu-AEC~Lysl63 

: ~*« 4*»&*1-fB* : peptide 
h # o : : 1-1263 

SajiJcO«« : Genomic DNA W&Z&fe Lit^fe : E 

£K [0117] 

CTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

1 5 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CCG ATC GTT GCC ACC AAC AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

* 100 ■ — 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 
TCC GAT AAG CCA GGC GAG ACT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Thr Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

[0118] : 3 

E^J<0££ : 1263 

&&l<Omm. : Genomic DNA 



410 



415 



tfc* : MJ233-AEC-Lys84 

#8fc£^-f~fE-^ : peptide 
: 1-1263 

[0 119] 



GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
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Glu Arg lie Arg Asn Val Ala 
20 

GGA AAT AAT GTC GTG GTT GTC 
Gly Asn Asn Val Val Val Val 
35 

CTA GAA err 
Leu Glu Leu 



GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys He 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



GAT ATG CTC 
Asp Met Leu 

ATG GCT ATT 
Met Ala He 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys He Val 

ACC ACG TTG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 

165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
lie Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 



GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 

70 
GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GTT 
Glu Val 



Glu Arg He Val Ala 

25 

TGC TCC GCA ATG GGA 
Cys Ser Ala Met Gly 
40 

GCA GTG AAT 
Ala Val Asn 



GCT GGT GAG 
Ala Gly Glu 

CTG GGT GCA 
Leu Gly Ala 
90 

ACC ACC GAG 
Thr Thr Glu 

105 
CGT GTG CGT 
Arg Val Arg 
120 

TTC CAG GGT 
Phe Gin Gly 

GGT GGT TCT 
Gly Gly Ser 

GAT GTG TGT 
Asp Val Cys 
170 

CCG CGC ATC 
Pro Arg He 

185 
GAA ATG CTG 
Glu Met Leu 
200 

AGT GTT GAA 
Ser Val Glu 

TCT TAT AGC 
Ser Tyr Ser 

ATT CCT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 

265 
GCG AAG GTT 
Ala Lys Val 
280 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 

GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



Thr Lys Lys Ala 
30 

GAC ACC ACG GAT 
Asp Thr Thr Asp 
45 

CCG CCA GCT CGT 
Pro Pro Ala Arg 



TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 



GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 

GTT GCA 
Val Ala 
160 
GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 
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GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0120] ^m^r : 4 
E?IJCT>££ : 1263 

mi\(Dm : mm 

&&\<Dm.m : Genomic DNA 



ATC AAC 
lie Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 

ACC GGA 
Thr Gly 
420 



ATT GAC 
He Asp 

GAC ATC 
Asp lie 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 

ATC CGT 
He Arg 
390 
TTC CAG 
Phe Gin 
405 
CGC 
Arg 



ATG GTT CTG CAG 
Met Val Leu Gin 
295 

ACG TTC ACC TGC 
Thr Phe Thr Cys 



AAG AAG 
Lys Lys 

CAG GTC 
Gin Val 

GGT GTT 
Gly Val 
360 
ATC GAA 
lie. Glu 
375 

GAA GAT 
Glu Asp 



CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu He 

GAT CTG 
Asp Leu 



CTG GGC GGC GAA 
Leu Gly Gly Glu 
410 



TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu lie Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



: MJ233-AEC-Lys242 

4#&£^**-f2^ : peptide 
: 1-1263 

[0121] 



AAC GTC TCC 
Asn Val Ser 

300 
CCT CGC TCT 
Pro Arg Ser 
315 

GTT CAG GGC 
Val Gin Gly 

GTC TCC CTC 
Val Ser Leu 

GAG TTC ATG 
Glu Phe Met 
365 

TCC ACC TCT 
Ser Thr Ser 

380 
GAT GCT GCT 
Asp Ala Ala 
395 

GAC GAA GCC 
Asp Glu Ala 



7 7^A 



E0I 
GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GCA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



CTG GTC 
Leu Val 

ATT AGA 
lie Arg 
20 

AAT GTC 
Asn Val 

35 
CTA GAA 
Leu Glu 

GAT ATG 
Asp Met 



GTA CAG 
Val Gin 
5 

AAC GTC 
Asn Val 

GTG GTT 
Val Val 

CTT GCT 
Leu Ala 

CTC CTG 
Leu Leu 
70 



AAA TAT 
Lys Tyr 

GCT GAA 
Ala Glu 

GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 
55 
ACT GCT 
Thr Ala 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 

25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 
75 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 



ACT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 



TCT AAC GCT CTC 
Ser Asn Ala Leu 
80 
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GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 



ATG GCT ATT 
Met Ala lie 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys He Val 

ACC ACG TTG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
lie Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
He Asn He 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu He 
325 

CTT TAC GAC 
Leu Tyr Asp 



GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GCT 
Glu Ala 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 



CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phe Gin 

GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 

Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
lie Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 

Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 



GCA GAG 
Ala Glu 

90 
GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
"Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 



GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TTC 
Val Phe 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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CGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[01221 : 5 

m*\<D&£ : 1263 

mmw : mm 

: Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 

Glu Arg 



340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 

ACC GGA 
Thr Gly 
420 



CAC CCA 
His Pro 

GTG AAC 
Val Asn 

ATC CGT 
He Arg 
390 
TTC CAG 
Phe Gin 
405 
CGC 
Arg 



GGT GTT 
Gly Val 
360 
ATC GAA 
lie Glu 
375 

GAA GAT 
Glu Asp 

CTG GGC 
Leu Gly 



345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu lie 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



350 

ATG GAA GCT CTG 
Met Glu Ala Leu 
365 

TCT GAG ATC CGC 
Ser Glu lie Arg 

GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



tt« : MJ233-AEC-Lys40 

W8£^1"I2-*§- : peptide 
#&#g : 1-1263 

[0 12 3] 



GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys He 



CTG GTC 
Leu Val 

ATT AGA 
He Arg 
20 

AAT GTC 
Asn Val 

35 
CTA GAA 
Leu Glu 

GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC An 
Cys lie 



GTA CAG AAA 
Val Gin Lys 
5 

AAC GTC GCT 
Asn Val Ala 

GTG GTT GTC 
Val Val Val 

CTT GCT GCG 
Leu Ala Ala 

55 

CTC CTG ACT 
Leu Leu Thr 
70 

ATT GAG TCC 
He Glu Ser 
85 

GGT GTG CTC 
Gly Val Leu 

ACT CCA GGT 
Thr Pro Gly 

GTT GCT GGT 
Val Ala Gly 



TAT GGC GGT 
Tyr Gly Gly 
10 

GAA CGG ATC 
Glu Arg He 
25 

TGC TCC GCA 
Cys Ser Ala 
40 

GCA GTG AAT 
Ala Val Asn 

GCT GGT GAG 
Ala Gly Glu 

CTG GGT GCA 
Leu Gly Ala 
90 

ACC ACC GAG 
Thr Thr Glu 

105 
CGT GTG CGT 
Arg Val Arg 
120 

TTC CAG GGT 
Phe Gin Gly 



TCC TCG CTT 
Ser Ser Leu 

GTT GCC ACC 
Val-AlaThr 

ATG GGA GAC 
Met Gly Asp 
45 

CCC GTT CCG 
Pro Val Pro 
60 

CGT ATT TCT 
Arg He Ser 
75 

GAG GCT CAA 
Glu Ala Gin 

CGT CAC GGA 
Arg His Gly 

GAA GCA CTC 
Glu Ala Leu 
125 

GTC AAT AAG 
Val Asn Lys 



GAG AGT GCG 
Glu Ser Ala 
15 

AAG AAG GCT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

CCA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 

TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 
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130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

-GGA-GAA-ATG-AAG-ATT-GAC-ATG-GTT-eTG-CAG-AAC "GTC "TCC ~TCT ~GTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ATC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr He Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu lie Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

[0124] mm^ : 6 

6B?iJ<D^£ : 1263 

m<o& : -#« 

mwmm : Genomic DNA 
: MJ233 



410 



415 



^HSfc&^-flE-^ : peptide 
fip&ftfii : 1-1263 

m^lta : 835 #SOR teG £*:HA 836 # 

@, 902 SB&JlO^a #@(OY teC SfcfiT 
Ir^K. 835 #g<£>R z)5G T*>0> 836 902 #i 

*5«ttf923 #gOY j6*C X-&>ZZbi*fo\ 
[0 12 5] 



GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG" CGAGR YTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA . TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 

[0 12 6] S?lJ#^:7 
: 421 

mm 

fa* : MJ233 
4$$££*f fB-f§- : peptide 

mm 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 



1263 

: 1-421 

mcDtitn : 279 #Btf>AAA teAla SfcttThr SfcttVal 
301 #BOYYYI*Ser SfcfiPhe Sr^t, 308 
#@4>ZZZ ISThr £fcl*lle &7fj U ffif$K, 279 #g 
<OAAA #Ala 301 #BWYY d^Ser -?hL 30 

8 #§<OZZZ#Thr -Cfc^r k\±to\ 
[0 12 7] 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr 111 Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 

So 



[H2l 7kbO^DNA»fjtOl 
[0 31 ^oy?^^ KpCRY30-AK8 3 5 



mi] 



Nrul 
I 



Xbol Ncot Bgil 
L_l I— 



Psfl 
Pvul 

Hincn 



Pit r Gail 

HhdH 



Pvul Pvutt 



JS l.7kb 



Oral 



EcoRI 
J 



H 200 bp 



[02] 



Ptfl 



PstI BqUI 





Pvul 




Hindu PvuB Pvul 


Nrul Xbol Neol Bg!I 
I 1 ..I 1 — 


J Hindi 




j HfncE | Drol j EcoRI 



I 200 bp 



[03] 




pH5G298 



ten mt. ci. ■ *8<jg* fi tt«»^«9f 

(C 1 2 P 13/08 
C12R 1:13) 
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R»IHBtWJW**8 T B 3 # 1 * 



(72) *w* 

(72>»W# »JH 

««MMWiBjrji«ri > *8TB3#i* 
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